CLAIMS 



1. Chemical reaction apparatus comprising ir/combination:; 

/ i 

(a) first means for forming a stream of f/rst matter and j 
flowing said stream in a given direction along i. predetermined ( 
path, 

^ (b) second means for generating a b^am of collimated J 
coherent radiation, 

(c) third means for directing saYd collimated radiation : 
beam along a path to intersect said stream of matter and to transj- 
fer sufficient energy of said beam to /a quantity of said matter ; 
I to. effect a chemical change in said matter, 

i . (d) fourth means for contro/Lling the conveyance of matter; 

• from said stream after it has beer/ reacted on by said beam to ; 

/ ! 

< dispose the products of reaction/at a predetermined location, 
j / 

2. Chemical reaction apparatus in accordance with claim ^ 
wherein said first means is oj/erable to direct said beam at an 
angle to said path of said matter. : 

3. Chemical reaction apparatus in accordance with claim 1. 
; wherein said third means is operable to direct said beam parallel 

! to an along said stream /of said first matter. 

i / 

4. Chemical re4ction apparatus in accordance with claim It 

including fifth mean/s for forming a stream of second matter diff- 
erent from said fi/st matter to intersect said stream of said 
first matter upslfream of the point where said beam intersects 
said matter so As to permit said beam to react on the mixture ; 
of said first/ and second matter. 

5. (chemical reaction apparatus in accordance with claim 
including /Tifth means for forming a stream of second matter diff-j 
erent fr/m said first matter to intersect said stream of said 
first matter at the location where said beam intersects 
said/matter so as to permit said second matter to combine with 
sai& first matter and to partake in the reaction effected by 
said beam of collimated radiation. 



6. Chemical reaction apparatus in accordance with 
claim^l^including fifth means for controlling tUe formation and 
flow of said stream of matter, 'sixth/, means f/br controlling said 
second means to generate said beam of coherent radiation and 
master control means connected to said fi^th and sixth*' means 
to predeterminately control the chemical/reaction effected by said 
beam when it reacts on the matter flowing in said stream. 

7. Chemical reaction apparatus in accordance with 

claimj>_wherein said sixth means/ is operable to control said 

second means to generate pulses £f coherent beam radiation which 

are intermittently directed to/intersect said stream of matter, 

/ ^ 

said master control means be/ng operate to control the timing of 

/ ^ 

the pulses generated by controlling operation of said sixth 
means . 

8. Chemical Reaction apparatus in accordance with 
claim 4^ including si»th and seventh means for respectively con- 
trolling the operation of said first and fifth means in forming 
said streams of s^id first and second matter and master control 
means connected/to predeterminately control the operation of said 
sixth and severith means in effecting a chemical reaction. 

9. Chemical reaction apparatus in accordance with 

claim 1 wherein said first means is operable -for forming and 

/ mi locust ?w+ 

flowing a stream of gas defining said first matter. 

A 

-"**"*" 10. Chemical reaction apparatus in accordance with 

claim 1 wherein said first means/ is operable to form said 

/ / 
stream of matter consisting of d fluid such as a gas or vapor 

having particles of matter disposed therein. 

11. Chemical reaotion apparatus in accordance with 

claim r wherein said firsfc means is operable to intermittently 

/ 

form and direct said stream along said predetermined path. 



12. A method of creating a chemical reaction 
comprising: 

[ controllably directing a stream of /fluent material 

? along a select path, which path intersec/s a reaction zone, 

i. so as to present molecules of said fluent material as a 

■ flow thereof through said reaction zoiie, and 
? / 

- . as said fluent material passes ^through said reaction 

:zone, generating and directing a ^ollimated beam\of intense 
| radiation along a path which intersects said reaction zone 
J such that radiation of said b^am passes through said reaction 
zone while molecules of saic^ fluid pass through said zone so 
as to transfer sufficient Radiation from said beam at said 
reaction zone to said fj/uid to cause a chemical reaction 
involving the molecule^ of said fluid at said reaction zone. 

.13. A methodAn accordance with C la imJ-2 wherein said 
fluid is flowed a^r a steady stream to and through said reaction 
zone. 

14. A i^ethod in accordance with Claim 13 wherein said 
radiation b / am is generated over a prolonged period of time 
while flu/d is flowing. 

15. A method in accordance with ^laim 12jyherein said 
fluid is flowed intermittently to said reaction zone. 

16. A method in accordance with Claim 15 wherein said 
radiation beam is generated intermittently in~"aTmanner to 
intersect separate quantities of said fluid intermittently 

'passed through said reaction zone. 




17. A method of creating a chemical redaction comprising: 
/V a) generating a beam of collima ted radia tion having sufficient 

intensity and energy for effecting a reaction with respect to part- 
icles of matter when said beam is causfed to intersect said particles 
and directing said beam along a select path, 
\ b) controllably flowing a s/ream of fluent material contain- 

ing particles of matter along ar least a portion of the select path 
along which said beam is dire/cted such that radiation of said beam 
[\\ will be transferred to part/cles of said matter during a substantial 
portion of the travel of ^aid particles along said select path, and 
c) causing radiation of said collimated beam to react on said 
j particles in said stream as said particles travel said select path 

and_to_ change the s/tate of said particles. 
1/ 18. A method in accordance with claim 17 wherein said par- 

ticles are solid particles of matter and said beam of collimated 
radiation serves to„.vaporize the matter of said particles, further 
including effecting a chemical reaction between constituents of 
said stream of fluent material including said vaporized material 
'^^ormed of said particles. 

19. A method in accordance with claim 17 wherein said 
•particles in said stream comprise a mixture of different chemicals 
and wherein a chemical redaction is effected between said different 
chemicals when said radiation beam is directed against said part- 
icles in said strec 

j 20. A/method in accordance with claim 17 wherein said 

jradiation beam /is directed through the center of said stream, said 
[beam is deflected to scan within said stream and said beam and the 
^material ox said sLream are directed against a surf a ge., of a solid 
^material and caused to react with at least a portion of said solid 
mate/ial. 




